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X-RAY SPECTROSCOPY

he aryostat for mounting on the speetrometer for the investi-
gation of the structure of X-ray shesorption edges as a funstion of
semperaturs fram room temperature to 1i.4°K is finished and in
operation. At the bettom of the liguid-heliuva ressrvoir is an
extension which forms a mmall eontriner through wiich the X-ray wesa
m&mw«zmumwmmmu. ™he sall somteiner
:-Mbymbmumm,mho.mmutau‘_m
wonled with indium gaskets. '!hx-rgym, then, entars cas wiadow,
passes through ocne cm of liguid helium, which servwes to keap tie
vmmmamatsmtwm»m-,mmn-bym
mmuumwmwmmmtm Thae
mmmnwmmmﬂxc&'orwuw
deposited wpou the cold deryllism wisdovw. |

The problam under investigation at peesest is tw strueture of
the K abscrption odge of argon in both guseeus and selid statos. The
dansity-of-states curve in the gas is composed of the opileanl lawls,
mm&mmcmm. ntn)muoptw.thnhm
ummmuwm mnmun
mmhwmmﬂwmchwmmm
ell contaimer meniicaed §897S 038 camining the spoetral ddstridu-
tion of redistion tresemitted ia the veglom of the K-shserptica limit.

A wnifora solid argea film ¢” ¥ho earrest thickness Vs obtained
in the follewing vay: The inside container, with i%s mmall ahsorption
chander, was filled vith liquid belium. Argon gas wes sloviy aéxitied



into the spsctrometer through s tube vhich ended near and was pointed
st the outsids of the cold deryllium window of the abeorption chambar.
m@muw-thm,mrm,wm«mnmwm
by the sbzorption of X-rays in the file. VWhen the optiu.mehan
nl.cbtthnl, the argom was slmt off, after wkhich the spectrel
structure in the neighborhood of the abecrption sdge ves exsmimed.
™he results, though still prelimipary, ars definitive. Structure
in the spectrum of the gas, the so-called Xossel structure, extends
approximately % ev from the initial rise in absorption. In the solid,
the absorption limes resulting from transiiions to cuter optiesl lsve
van ko lopger be distinguished, dut instead there is wide but pro-
nounced structure 23 fa as sdout 36 ev from the eden. The initial
rise in sbacrpiien, however, is equally rapid ia ths two cases, sbout
the same in indsazity ond wory little, if amy, dif{ecemt in posidien.
mthuumauw.amw. One possidility
for the suplanaticn of the struzturw is that it is & wry intense
m-am_w _utmmmmmunm
night be expected from the mature of the wave funetioms {: & erystal
of & rave ges. Uhest exjerimsnts make it cartsin, however, that the
atom 1a the erystal eneited i e K shall in the prosess of shserp-
tice does not ast 28 an iselated ivgurity stom in the semnse that the
sjested eloctren CoEms e Fesi iB iFEscga-like crhits "sound® to the
exsited atem. i sther werda, Ui ojectod elestrua sppears to be
ejoctad into srystal states sol ot atomis statos.

This is the first direct dsmemstratica of the effect of the
erys lline structure s the absorpticm olge of an elemenut. A paper



is to be read at the Washington mesting of the Amsrican Physieal
Soclety, April 39, 195h, on this material by J. A. Scules and
€. K. Staw,

When argon is finished, it is proposed to exmaine X:yptom in the
SANS BMEDDRY.

A toekaizal veport is being prepered om modifications made to
the spsctrometer sirce the last report on the iastrumeat, on the
sonstructicn of the 2ryostat and on the resilts of these sxperiments.
This mabterinl will be paxt of the M.D. dissertation of J. A. Soules.

7 "
Investigator &%’M’ Date /@/1/ 25,5976
Supervisor ﬂ%ﬁ Date

Eﬁ Ohio State Umvers1ty Research Foundation
Executive Director Date / // gy




	0003
	0004
	0005
	0006
	0007

